ABSTRACT
I. Introduction
Bangladesh is an agricultural based country in which livestock contributed 2.67% to the GDP (Bangladesh Economic Review, 2014 Review, -2015 . The need of per capita meat and milk is 120 g and 250 ml per day, respectively, whereas per capita availability is only 65.03 g and 91.03 ml per day (MoFL, 2013) . This illustrates how urgent is the need to increase the production of milk and meat. More than 80% of rural people keep 90% local cattle in Bangladesh and according to Bag (2010) meat and milk production. But these indigenous cattle are not yet recognized as a breed but a potential type or variety Mason (1988) . The productive and reproductive performances of RCC were better than other non-descript indigenous cattle available in Bangladesh on the basis of high temperature, extreme humidity, poor-nutrient soil, distinct phenotype and small size (Habib et al, 2003) . Its fertility is also good as they give birth to calves each and every year which is considered as a unique character of RCC (Habib et al., 2003) . To fulfill requirement of meat and milk, a well adapted genotype is necessary. According to Falconer and Mackay (1996) , genotype by environment interaction means that the best genotype in one environment is not necessarily the best in another environment. For better selection and production performance, it is very important to know the degree of interaction between genotype and environment (G×E) otherwise different productive and reproductive problems such as late puberty, lower conception rate, low milk yield, late pregnancy, anestrous, increased calf mortality, disease etc arises. Data on the degree of G×E interaction of RCC in different feeding and management environmentsdoes not exist. Therefore, this study aims to estimate the GxE interaction in RCC considering on-farm and on-station as two production environments.
II. Materials and Methods
The study was conducted at the Department of Animal Breeding and Genetics, Bangladesh Agricultural University (BAU), Mymensingh-2202. Data used in this study were collected from retrospective RCC Database maintained on two herds, Herd 1: data for growth performance observed on 76 calves and milk production observed on 22 cows were collected from the herd book records maintained at the Nucleus Herd at BAU, Mymensingh during 2005 to 2008, Herd 2: data for growth performance observed on 85 calves and data for milk production observed on 54 cows were collected from rural community herdsat Char Jailkhana, Mymensingh Sadar, Mymensingh.
Statistical analysis for estimation of G×E
Two approaches were used for estimating G x E viz. SPSS 16.0 2007 computer program was used to estimate G×E interaction.In this study, factorial analysis of variance (Mathur and Horst, 1994 ) using a linear model, with an environmental factor, a genetic factor and interaction effect between the two factors, was fitted with genetic and interaction effects as random effects.
Heritability (h 2 ) was estimated by using VCE¬ 4.2.5 Khatun (2012) and Meyer (1997) on birth weight and non-significant effect of parity, year, herd and sire on birth weight which is similar to the results of Habib et al. (2010) and Munim et al. (2006) . The effect of year and herd were highly significant (p<0.001) on weaning weight while their nonsignificant effect on weaning weight of RC calves was reported by Munim et al. (2006) and Rabeya et al. (2009) which are in disagreement with the present and the variations between results, between herds might be due to variation in feeding, management etc. The effect of sex, parity, season and sire were non-significant (p>0.05) on weaning weight that was more or less similar to Rabeya et al. (2009) , who reported that 57 kg weaning weight for male RC calves and 51.66 kg for female RC calves and Afroz et al. (2011) also reported similar results. It was also found that there were a highly significant effect (p<0.001) of year and herd on average daily gain. Khatun (2012) non-significant effects of sex, parity, season and sire on average daily gain. Sex had significant (p<0.05) effect on average daily gainin Brahman cross was found by Khatun (2012) , male calves (547.42±193.7) weighed heavier than in female calves (470.34±184.52). Effect of various factors on growth traits of RCC calves was shown in Table 01 . 
Effect of various factors on milk yield traits of RCC
It was found that there was a highly significant effect (p<0.001) of parity and herd on daily milk yield and non-significant effect of season, year and sire on daily milk yield (Table 02 ). The highest mean daily milk yield was found in 3rd parity as 3.07±0.13 liter. Munim et al. (2006) and Habib et al. (2010) found significant (p<0.05) effect of parity on daily milk yield for RCC which was consistent with the present study who reported highest average daily milk yield in 5th parity but the result differed from that of Habib et al. (2003) who found non-significant (p>0.05) effect of parity on daily milk yield. The variations between results with year of calving might be due to feeding, management etc.The effect of parity was significant (p<0.05) on lactation length which is similar to the results of Cilek (2009), who found significant effects of parity on lactation length but not with the results of Zafar et al. (2008) , Erdem et al. (2007) and the effect of season, year, herd and sire were non-significant on lactation length that was consistent with the result of Zafar et al. (2008) , Erdem et al. (2007) . It was also found that there was a highly significant effect of parity (p<0.01) and herd (p<0.001) on average lactation yield and non-significant effect of season, year and sire on lactation yield. (Table 03) Medium to high heritability estimates for growth and milk traits of the present study would allow breeder to go for selection of better cows for milk yield and lactation length on the basis of individual selection. Differences in magnitude of heritability might be due to differences in population structure, breed or type of cattle, methods of estimation and other unknown causes. Estimates of variance components and heritability for growth and milk yield traits are given in the 
Estimates of G×E interaction for growth and milk yield traits
Estimates of G×E for growth traits of RCC are given in Table 04 . Herds under consideration were intensive management system (Nucleus) and traditional management system (Community herds).
Effects of Herd × Sire interaction on birth weight, weaning weight and average daily gain were nonsignificant (p>0.05) and the effect of Herd × sire interaction was highly significant (p<0.001) on daily milk yield, lactation length and lactation yield. Nuruzzaman (2012) estimated G×E interaction on crossbred dairy calves between traits in two periurban production systems of Mymensingh Sadar area for birth weight and average daily gain and no significant (p>0.05) interaction was observed for birth weight which support the result found in present study but he found highly significant (p<0.01) interaction at average daily gain which is in disagreement with the present study.
Estimates correlations (genetic) of breeding value between animals of two herds on birth weight, weaning weight, average daily gain, daily milk yield, lactation length and lactation yieldwere 0.19 ± 0.078, 0.13 ± 0.078, 0.11 ± 0.078, 0.07 ± 0.115, 0.18 ± 0.114 and -0.01 ± 0.116, respectively (Table 05) . This smaller positive correlation values indicated that birth weight, weaning weight, average daily gain, daily milk yield and lactation length were genetically positively correlated between animals of two herds in GxE under two management systems. Lactation yield was negatively correlated between animals of two herds. practices reduces the magnitude of G×E. The inconsistency between regions and specific traits leads to the need for additional research to determine the effect of genotype by environment interaction.
IV. Conclusion
The RCC had almost similar performance in both production systems (intensive management system and traditional management system) and hence be considered as equally suitable breed for both situations. Considering large within population variation in the studied traits, there is opportunity of improvement for RCC if proper selection and breeding methods be applied along with optimum feeding, management and disease control measures.
